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(54) ELECTRIC FIELD APPARATUS FOR GAS OXIDATION 

(57)Abstract: 

PURPOSE: To provide an electric field apparatus for gas 
oxidation which can generate a uniform plasma regardless of 
properties of a gas to be treated. 

CONSTITUTION: By arranging projections 1a and 3a and 1c 
and 3a of electrodes with the same shape in such a way that 
they are shifted and not neighbor with each other e.g. on the 
right side and the left side of a dielectric 2, creeping 
discharge is generated on the face of the opposite side to 
the face where the dielectric 2 is brought into contact with 
the projections 1 a, 1 c and 3a, namely, the surface of the 
dielectric with which the electrode is not brought into 
contact. At the same time, as electrodes 1a, 1d, 1b, 1c, 3a 
and 3b are arranged to the creeping discharge generating 
face and an electric voltage being the same polarity as that 
of the creeping discharge generating face is applied, a space 
between the creeping discharge generating face and the 
electrodes arranged so as to surround it, namely, the inside 
of a cylindrical gas flow path is turned to a glow discharge 
plasma condition. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]The 1st electrode that has two or more steps of lodged projections up and down toward an 
inside from right and left sidewalls of an rectangular pipeHike outer frame, A 1st ctenidium-like 
electrode which has a ledged projection of the 1st electrode of the above, and two or more steps of 
ledged projections corresponding to both sides from a septum which divides an inside of the above- 
mentioned outer frame into right-and-left plurality, A 2nd ctenidium-like electrode which is in a 
position which shifted from a ledged projection of the 1st electrode of the above, and each 1st 
ctenidium-like electrode to both sides of a flat wall alternately, and has two or more steps of ledged 
projections, It has a dielectric which contacts each ledged projection with the 1st electrode of the 
above, and a 2nd ctenidium-like electrode, is located between them, and contacts each ledged 
projection with the above-mentioned 1st ctenidium-like electrode and a 2nd ctenidium-like electrode, 
and is located between them, An electric field device for gas oxidation which impressed different 
polar voltage between the 1st electrode of the above and a 1st ctenidium-like electrode, and a 2nd 
ctenidium-like electrode. 

[Claim 2]The 1st electrode that has two or more radiate projections toward an internal center from 
an inner circle wall of a cylindrical outer frame, The 1st cylindrical dielectric in which a peripheral wall 
contacts an inside of a tip of a radiate projection of this 1st electrode, Take equally circle distance 
during a radiate projection with which it is inside this 1st dielectric, and it is cylindrical and has a 
radiate projection in both a peripheral wall and an inner circle wall and which the peripheral-wall side 
adjoins, and. One step or two or more steps of 2nd electrode that takes equally circle distance during 
a radiate projection with which a radiate projection by the side of the above-mentioned peripheral 
wall and a radiate projection of an electrode of the outside are made into physical relationship 
alternately shifted, and which the inner circle wall side acljoins and to which a radiate projection tip of 
the above-mentioned peripheral wall contacts an inner circle wall of a cylindrical dielectric further, 
The 2nd cylindrical dielectric in which a peripheral wall contacts a radiate projection of an inner circle 
wall of this 2nd electrode, It has the 3rd electrode that keeps circle distance of a radiate projection 
which a tip of a radiate projection contacts an inner circle wall of the 2nd dielectric of the above, 
puts together all end faces of this radiate projection, and adjoins each other from physical 
relationship which moreover shifted alternately this radiate projection and a radiate projection of an 
inner circle wall of the 2nd electrode of the above equally, An electrode for gas oxidation it was made 
to impress different polarity to an electrode which adjoins each other on both sides of the above- 
mentioned dielectric. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the electric field device for gas oxidation applied to 
the flue gas treatment apparatus etc. which oxidize 0 2 , manufacture 0 3 , oxidize the device which 

makes deodorization and a combustor efficiency improvement or NO x , and SO x , and perform 

denitrification and desulfurization. 
[0002] 

[Description of the Prior Art] Drawing 7 and drawing 8 are the explanatory views of the electric field 
device for gas oxidation used from the former. It explains taking the case of the case where NO x in 

the exhaust gas of for example, a gas **** boiler is processed with this device. In drawin g 7, 101 is a 
reaction vessel of the conventional electric field device for gas oxidation, and the passage which has 
a square section ac[joins a flight, and is allocated, and it forms the honeycomb structured body which 
consists of insulating Ceramics Sub-Division, such as alumina ceramics, silicon nitride porcelain, and 
zirconia ceramics. If one tubular passage of this honeycomb structured body is explained, this is 
constituted by four continuous walls of 102,103,104,105, and if it develops, it will become like drawing 
8. The wall 102,103,104,105 makes the structure bent by 90 degrees according to the boundary line 
106,107,108,109. The corona discharge pole 1 13,1 14 which follows the end 110 of the wall 102 with 
the terminal 1 1 1,1 12 which stands in a row to the power supply 127, and consists of conducting films, 
such as tungsten, is mutually continued and installed in the surface of the wall 102,103,104,105 
regular intervals and in parallel. 

[0003]If the pulse high voltage whose pulse width is 1 ns - about 1000 ns is impressed among the 
above-mentioned corona discharge poles 113 and 1 14, introducing the exhaust gas of a gas **** 
boiler into the inside of the reaction vessel 101 of such composition, pulse corona discharge will be 
generated near [ the ] the wall surface, and exhaust gas will be plasma-ized. If it does so, the 
following chemical reaction will occur in the plasma-ized exhaust gas. 

20 2 -> 0 3 + The 0 2 molecule contained in exhaust gas becoming 0 3 by plasma, and 0 3 oxidizing 
further NO which is a detrimental constituent, and making the 1/20 2 NO+0 3 ~> N0 2 +0 2 above- 
mentioned chemical equation into N0 2 is shown, sticking to N0 2 generated here with the reduction 

and adsorbent by alkali cleaning — easy — removal — or detoxicating treatment can be carried out. 
Therefore, the combustor efficiency improvement of the various device accompanied by 
deodorization or combustion as an electric field device for gas oxidation whose capability do not 
require a big place, but it is small, and is large even if it becomes a three-dimensional structure, since 
the corona discharge pole 1 13,1 14 can be established in the tubular passage wall 102,103,104,105, Or 
it is being applied to the flue gas treatment apparatus etc. from which NO x in the exhaust gas 

discharged from the device accompanied by various combustion and SO x are removed. 

[0004] 

[Problem(s) to be Solved by the Invention] However, with the conventional device, there were the 
following faults and there was a problem that utilization was very difficult. 
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(1) Since it is the structure where only space exists between electrodes, arc discharge occurs, and 
plasma becomes uneven and it may stop inter-electrode insulating strength's falling extremely, when 
the case where there is much moisture in gas, and the tubular passage wall 102,103,104,105 have 
waterdrop, for example, and being able to process. Therefore, it is easy to be influenced by the 
descriptions (moisture, oil, etc.) of processed gas, 

(2) Although the conductive film of tungsten etc. is used for the tubular passage wall 102,103,104,105 
of a honeycomb structured body as a discharge electrode, costs, such as the membrane formation, 
electric supply, etc., are dramatically high. 

(3) Although Ceramics Sub-Division of a honeycomb structured body is used as a dielectric, a 
maintenance on the structure is difficult, and since they must all be exchanged if a part of 
honeycomb structured body should be damaged, a maintenance cost is dramatically high. 
[0005]This invention aims at offer of the electric field device for gas oxidation which generates the 
uniform plasma which haves to carry out no exchange even if some dielectrics are damaged without 
laminating the line used as the conventional ******** in view of an above-mentioned problem. 
[0006] 

[Means for Solving the Problem]The 1st electrode in which composition of this invention which 
attains the above-mentioned purpose has two or more steps of ledged projections up and down 
toward an inside from right and left sidewalls of a (1) rectangular-pipe-like outer frame, A 1st 
ctenidium-like electrode which has a ledged projection of the 1st electrode of the above, and two or 
more steps of ledged projections corresponding to both sides from a septum which divides an inside 
of the above-mentioned outer frame into right-and-left plurality, A 2nd ctenidium-like electrode 
which is in a position which shifted from a ledged projection of the 1st electrode of the above, and 
each 1 st ctenidium-like electrode to both sides of a flat wall alternately, and has two or more steps 
of ledged projections, It has a dielectric which contacts each ledged projection with the 1st electrode 
of the above, and a 2nd ctenidium-like electrode, is located between them, and contacts each ledged 
projection with the above-mentioned 1st ctenidium-like electrode and a 2nd ctenidium-like electrode, 
and is located between them, it is characterized by impressing different polar voltage between the 
1st electrode of the above and a 1st ctenidium-like electrode, and a 2nd ctenidium-like electrode — 
(2) — with the 1 st electrode that has two or more radiate projections toward an internal center from 
an inner circle wall of a cylindrical outer frame. The 1st cylindrical dielectric in which a peripheral wall 
contacts an inside of a tip of a radiate projection of this 1st electrode, Take equally circle distance 
during a radiate projection with which it is inside this 1st dielectric, and it is cylindrical and has a 
radiate projection in both a peripheral wall and an inner circle wall and which the peripheral-wall side 
adjoins, and. One step or two or more steps of 2nd electrode that takes equally circle distance during 
a radiate projection with which a radiate projection by the side of the above-mentioned peripheral 
wall and a radiate projection of an electrode of the outside are made into physical relationship 
alternately shifted, and which the inner circle wall side adjoins and to which a radiate projection tip of 
the above-mentioned peripheral wall contacts an inner circle wall of a cylindrical dielectric further, 
The 2nd cylindrical dielectric in which a peripheral wall contacts a radiate projection of an inner circle 
wall of this 2nd electrode, It has the 3rd electrode that keeps circle distance of a radiate projection 
which a tip of a radiate projection contacts an inner circle wall of the 2nd dielectric of the above, 
puts together all end faces of this radiate projection, and adjoins each other from physical 
relationship which moreover shifted alternately this radiate projection and a radiate projection of an 
inner circle wall of the 2nd electrode of the above equally, It was made to impress different polarity 
to an electrode which adjoins each other on both sides of the above-mentioned dielectric. 
[0007] 

[Function]Since the rear surface of the dielectric is equipped with the ledged projection and radiate 
projection which carried out the position gap, surface creepage is generated at the rear-face side of 
the dielectric surface where a projection contacts, and. Since it has a projection and a wall and the 
voltage of a surface creepage generating side and like-pole nature is impressed so that this surface 
creepage generating side may be surrounded, the inside of a gas passageway will be in a glow- 
discharge-plasma state. Namely, in order to generate polar voltage which is different on both sides of 
a dielectric and to make glow discharge plasma induce by the surface creepage of a dielectric 
surface, Firing potential is governed by the thickness and inter electrode distance of a dielectric, and 
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inter-electrode cannot be easily influenced by the description of processed gas, and removal of a 
dielectric becomes easy, and maintenance is easy. And not a film but manufacture is easy for an 
electrode, and it is substantially low-cost 
[0008] 

[Example]Here, working example of this invention is described with reference to drawing 1 - drawing 
3. As for the outline view of the electric field device of the 1st working example, and drawing 2 , the 
front view of electrode structure and drawing 3 of drawing 1 are the sectional side elevations of 
electrode structure. Two or more ledged projections 1a of the stage are formed in the both sides wall 
1d of the outer frame 1 which is an rectangular pipe-like object up and down over the inside. It has 
the septum 1b in the right-and-left center section by the outer frame 1 and one, and the ledged 
projection 1a of the above-mentioned side attachment wall 1d and two or more steps of ledged 
projections 1 c corresponding to both sides of this septum 1 b are formed. And this outer frame 1 and 
the ledged projection 1a constitute the 1st electrode, and the septum 1b and the ledged projection 
1c constitute a 1st ctenidium-like electrode, for example, it is formed by conductors, such as 
aluminum and stainless steel. On the other hand, between the 1st electrode and a 1st ctenidium-like 
electrode, it has a 2nd ctenidium-like electrode. This 2nd ctenidium-like electrode consists of the 
ledged projection 3a formed in the side attachment wall 1d, the septum 1b, the parallel flat wall 3b, 
and this flat wall 3b of the outer frame 1 two or more steps up and down, and this ledged projection 
3a is formed so that it may become the position which shifted from the vertical position of the ledged 
projections 1d and 1c. And so that the ledged projections 1d and 3a of the both sides of the 1st 
electrode and a 2nd ctenidium-like electrode may be contacted at each, being arranged so that the 
dielectric 2 which consists of insulating materials, such as glass and Ceramics Sub-Division, may 
serve as a partition — the ledged projections 1c and 3a of the both sides of a 1st ctenidium-like 
electrode and a 2nd ctenidium-like electrode — the same dielectric 2 is arranged so that it may 
contact, respectively. It is the up-and-down inside of the outer frame 1, and the insulator 4 which is 
a spacer which fixes a 2nd ctenidium-like electrode up and down, and fixes the dielectric 2 up and 
down is arranged, for example, it consists of insulating materials, such as Ceramics Sub-Division and 
glass. Alternation voltage, such as a sine wave with a voltage of several kilovolts - tens of kV and a 
pulse wave, is impressed between the 1st electrode, a 1st ctenidium-like electrode, and a 2nd 
ctenidium-like electrode, for example by a frequency number (10 Hz - tens of kHz), and the power 
supply 5 supplies the electric power for plasma generations. 

[0009]Now, introducing the exhaust gas of for example, a gas **** boiler into the inside of the 1st 
electrode and a 1st ctenidium-like electrode. If the electric power for plasma generations is supplied 
from the power supply 5 between the 1st electrode, a 1st ctenidium-like electrode, and a 2nd 
ctenidium-like electrode, inside the space between those electrodes and dielectrics 2, i.e., a tubular 
passage, glow-discharge-plasma G like the striped pattern shown in drawing 2 (b) will occur. 
Discharge is induction **** to the whole gas of the space in the tubular passage which this plasma 
starts discharge near the contact surface of the tip of the ledged projections 1a, 1c, and 3a of the 
1st electrode, a 1st ctenidium-like electrode, and a 2nd ctenidium-like electrode, and the dielectric 2, 
and uses these electrodes and the dielectric 2 as a wall. 

[0010]Therefore, the gas by which internal introduction of the 1st electrode and. the 1st ctenidium- 
like electrode was carried out will be in the almost uniform plasma state by the inside, and gas 
molecules, such as NO x in exhaust gas, N 2 , and 0 2 , are made to excite and dissociate, and will be in 

an activity state chemically. As a result, the reaction described below is triggered. 

20 2 -> 0 3 + The reaction formula of the 1/20 2 N0+0 3 -> N0 2 +0 2 above shows that oxidation 

treatment of the NO which is the main ingredients of NO x introduced into the 1st electrode and a 1st 

ctenidium-like electrode is carried out to N0 2 . Usually, when performing flue gas treatment of a gas 

**** boiler, it is NO x which is the target of exhaust gas purifying treatment, but the main ingredients 

are NO. Although the processing is deficiently difficult for NO to reactivity, if it oxidizes to N0 2 as 

mentioned above, detoxicating treatment can be easily carried out by the method of carrying out 
adsorbent with the reduction and adsorbent by alkali cleaning, etc. Since it is shifted and allocated so 
that a dielectric may be installed in inter-electrode [ polar / different ] and the electrode of different 
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polarity may not ac(join each other on both sides of a dielectric, discharge starting is carried out from 
a dielectric surface, and there are also few electric field concentrates inside a dielectric. Therefore, 
since it is always insulated with the dielectric between discharge electrodes, if influenced by the 
moisture in gas, oil, etc., the plasma state stable [ that there is nothing ] is maintainable. 
Furthermore, as for four fields of a tubular passage wall, one field has a dielectric and the structure 
where the third page of ** is surrounded by the conductor of same electric potential. 
There is an operation which carries out flattening of the field strength distribution, and makes plasma 
uniform. 

Since a throughput can be increased by connecting many electric field devices of this example to 
parallel, or extending a ledged projection and a dielectric to a lengthwise direction, and increasing the 
number of tubular passages, large-scale-izing is also easy. And the form which inserts a dielectric in 
the inside of a metal ctenidium-like electrode is simple for electrode structure, and the maintenance 
of a dielectric is easy for it, and it is low. [ of a manufacturing cost ] 

[001 1] Drawing 4 , drawing 5 , and drawing 6 explain the 2nd working example concerning this invention. 
Drawing 4 is a figure showing the electric field device of the 2nd working example. The figure and 
drawing 6 which drawing 5 shows an opening section with the front view of electrode structure show 
the side section of electrode structure. The 1st electrode has the structure where two or more 
radiate projections 11a project by hoop direction regular intervals inside the cylindrical outer wall 11b. 
The 1st dielectric 21 makes cylindrical shape, has also become a septum, and the tip of the radiate 
projection 11a of the 1st electrode touches the outside. On the outside of the cylindrical septum 12b, 
the radiate projection 12a has projected two or more 2nd electrode by hoop direction regular 
intervals, and the radiate projection 12c has projected it by hoop direction regular intervals also 
inside the septum 12b. [ two or more ] These radiate projections 12c of two or more touch the 
outside of the 2nd dielectric 22 of that inside. In the radiate projection 12c projected to the radiate 
projection 12a projected on the outside of the septum 12b, and its inside, as for the distance from 
each ac(jacent projection 12a, for example, a certain projection, to the next projection 12a, the circle 
distance from those tips to a tip is equal. Therefore, the number of the projections 12c has become 
less than the number of the projections 12a in the outside and the inside of the septum 12b. The 2nd 
dielectric 22 makes cylindrical shape, has also become a septum, and two or more radiate projections 
12c of the 2nd electrode touch the outside. 

Inside a septum, the projection 13a of the plurality of the 3rd electrode touches. 

The 3rd electrode joins two or more radiate projections 13a at one end, and it touches inside the 2nd 

dielectric 22, the end, i.e., the tip, of another side. 

The interval at the tips those projections 13a is arranged so that those circle distance may become 
equal. 

It shifts and the projection (for example, 11a, and 12a, 12c and 13a) which sandwiches the 1st 
dielectric 21 and 2nd dielectric 22 is arranged by carrying out so that each may not adjoin each 
other. The circle distance at ac[jacent monotonous tips is almost fixed, and the wire extension of each 
radiate projection of arrangement of each radiate projection is also constant. In this way, many 
flabellate opening sections are formed like drawing 5. The 1st, 2nd, and 3rd electrodes are formed 
with metallic materials (conductor), such as aluminum and stainless steel, and the 1st and 2nd 
dielectrics (21 and 22) are formed by insulating materials, such as glass and Ceramics Sub-Division. 5 
is a power supply, the 1 st electrode and 3rd electrode are connected to the terminal of one of these, 
and the 2nd electrode is connected to the terminal of another side. 

[001 2]If electric power is supplied to the above-mentioned electrode from the power supply 5, 
introducing the exhaust gas of for example, a gas **** boiler into the inside of this cylindrical 
electrode, glow discharge plasma will occur inside the tubular passage which carried out the flabellate 
section, and the reaction described below as a result will be triggered. 
20 2 -> 0 3 + The reaction formula of the 1/20 2 NO+0 3 -> N0 2 +0 2 above shows that oxidation 

treatment of the NO which is the main ingredients of NO x introduced into the 1st electrode is carried 

out to N0 2 . Although the 2nd working example replaces the plate-like dielectric of said 1st working 

example cylindrical, the 1st and 2nd working example is common, and, as for the principle of a plasma 
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generation, the performance of NO x oxidation treatment is equivalent. Although this example 

explained NO x oxidation treatment, it is applicable to 0^ generation, oxidation treatment to C0 2 of 

CO, etc. The 1st and 2nd working example can be further formed in multistage, 
[0013] 

[Effect of the Invention]As explained above, according to this invention, a gaseous oxidation 
treatment apparatus is realizable by the compact and low cost And a maintenance is easy, and since 
large-scaleHzing is also easy, value industrial as electric field devices for gas oxidation, such as a 
device which oxidize 0 2 , oxidize the device and NO x which manufacture 0 3 and make deodorization 

and a combustor efficiency improvement, SO x , CO, etc., and performs flue gas treatment, such as 

denitrification and desulfurization, is remarkably high. 



[Translation done.] 



http://www4.ipdl.inpitgojp/cgi4>inA 2010/04/16 



JP.07-047223.A [DESCRIPTION OF DRAWINGS] 



1/1 *-V> 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective view of the 1st working example of this invention. 

[Drawing 2] The front view of the 1st working example. 

[Drawing 3] The III — III sectional view of drawing 2 . 

[Drawing 4] The perspective view of the 2nd working example. 

[Drawing 5] The front view of the 2nd working example. 

[Drawing 6] The VI-VI sectional view of drawing 5 . 

[Drawing 7] The perspective view of a conventional example. 

[Drawing 8] The development view of drawing 7 . 

[Description of Notations] 

a f and 1c and 3a Ledged projection 

lb Septum 

1 d Side attachment wall 

2 Dielectric 
3b Flat wall 

5 Power supply 

11a, 12a, 12c, and 13a Radiate projection 

11b Outer wall 

12b Septum 

21 and 22 Dielectric 



[Translation done.] 
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ftSiWH 11.11 2 £&l>T*>y* ?•>&£*©$ 
«R*>e)ft43ci^tt«Sl 1 3. 1 14*iEl>«:9BI 
PB^Wf (CrtS 1 0 2 . 1 0 3, 1 0 4, 1 0 5©^ 

[ 0 0 0 3 ] C©J: 5 &«WM>KJ£8S 1 0 1 OF^SPtc 

1 1 3 i 1 1 4©W(C^Vl/^rlJ*i 1 ns~ 1 0 0 0 nsflg 

2 0, — O, + 1/20, 
NO + O, - NO, +0, 
JbJBfl#5»*»«SW*'*»«:£* ft* O, * 
vK<fcf)0 3 tCJfeO . 3&KO, #W£j£#-C*SNO 

fcNo, BTii'^yijfe^KiisaTc^BaMfJTiRJir* 

S. ItrffivX, antiitlil 13, 1 14**tta 
SSrtHl 0 2, 1 0 3, 1 04, 1 0 5«CttWac£# 

/J^rlB*©**l>**BWbffl*fl«II<!: OTIS*** 
«*ff^ft««B©*8«Btt*i»#. £/cB&«$JS*f* 
5*B*>6»ffl3n«SWX*©NO, ^SO, «Ht£ 

[0004] 

SSI-ettTE© J: 5 0 > HMb###«:Eif 

( 1 ) *S4«S©H|{c»aiB©*fiPi«-*1lji&© 

■c, m«^t>©*^* j ^t»*^ , »Ka»rt»i o 

2. 103, 104. 105 tCTkSA** 

(2) ^i*A«jifl!©wa»rtaio2. 103. 
104. 1 0 stammmmtLxtiyvzT-^rj:^ 
*iitt©H3Wttffl3nr(r»s*». *©«R^i&«ttf© 

(3) R*#£LT^-#A*»fc©*9 3 
^-^i*A«a»©-»*W»Ofc*B^«:B-tti*± 



(3) 

3 

[0005] *wm. ±j4©wii«:«*. fie*«wtp* 
mm t a 6 v a >z mm? act%< mmw<o-m*m 

[000 6 ] 

[»■*»$•$■**«>©#«] ±a©sw*»sws* 
wn<ommt. < i ) ftfgjt^co^o^winiortsp 

Kiaior±T«:«ERa©lllt^ie**r5»l*Si. io 

tc±iam i «fi©ffi0^&#£?«atts©tM&@B 

*WT 1 »tW**«S4 . ¥S©S6PifflUc±ffi» 1 

mesial i attM^wg-en-ehoflw^iBiE^ai* 

fi««Si> ±te^imffii^2«*^msi©-en-e 
n©w^(cg»or-e-©^{c{4gLRo*±iB^ 1 « 
littmss t m 2 *s«#;mii 4 ©* n-en©«it^eocs 
j»LT*©iBiccfiBB*39i«tt£*wu jtJBgi«s 

SC;»l«*tt«fii*2»*tt«fii©ffllKa«c*S 20 

tt©«BE*enaii/fcct4»«to. (2) to 

c©m*«©swttt&e© 
5t«rt»«:ji-afi*i«j!*r *r««©» 1 §§mft4 . c 
©ss 1 »««!©rtW{c* o rnwK-c^waRafrtJWfi 

n©prai£fi««o < $s 4«K±ia^«»iii©aaH« 

tc&mm%i Lftmmmffi<o &5»»K3sei8i©PM 
bi**k»oik B±KttJSfi©flwttt£S3«*# 30 
nf«*w«i*©rt«*ijsijrrs i«XBti«a©»2 

H@4. e©»2*tt©rtJSS©ttlftt£fiK:J'HBe*« 
^TSH«tK©*2»«tt£. JJB*2B«*©I*9JB 
«{CtWt«g58©5te«l*J«j)*0 C ©ftl*ft%*a©&tt£ 

±xi>t t tMcbm^^mmmmomwmzm 

b< b*>fcC©S»t«@SiSt±8B»2«ffi©rtMI9©tt 
WtKSSli i *S(, >ji l HC-f tt/cftgM&Kte < HI 3 m@ 

fc@t!fe£ Bflnf 4 <fc 5 K 0 fc C 4 tttfk 4 ? Z> . 
[000 7 ] 40 

see*«*rc>atest>. ^ej&*««i-rs«*tt«ii©* 

©»BBMK4Bl»r»ffi«WlJW6^Sn44*«:. C©S 

4 o at? ct 9 ^m^mm a htix » 
Bi»s»4ffi4ii]ffitt©*E^Entti3ni/ca> > #xa 

iSffittSCC «fc 0 ycJ -ttiy? Xv^iiS 

jWRite «E»ai«*©» s smEiKtcss * > 

»BIIBtttMaa^©iSfett©IB»*«W«:<< > so 
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4 

fl<*©iR 0 if b im% 4 % r, x J ■{ > > x#fS#r 

**. L/* 1 hmmmx-ti. < «js*>sji-c3 x h *sAii 

[0 00 8] 

[Jtltff] cc-c, *mW>%MW*®\^WZ*£WL 

\jxwmr *. h i b» i *te^i©mw^a©^tis, 

0 2 immm&oiEwm. m 3 Bs&fl*$s©iw»rffl0r 
*s. a«t*#r**iwi©S56!i§»i dccB-e© 

rt»K±T«c*>fc»)lIttK©»K&iS 1 a#Rl*6ftT 
EK. 4H*T££**SI5(cPIlil b£W 

U C©BS1 b©S«PUW«:±Efl!lSl d©«<^e 

1 a£#£?*ffil^©fltt£iBl c*5SWenTl» 
s. C©W*l&y«#36taia*s*l«ft% 

fiXL-c. ffl;itfy;i'5-3A^x7'>ux8J3|*DSf*-c 
jt&fcsna. as*. m«S4sn«twwM£©ifliK: 

B. »2»tttt*ff*J«*.6tl4. C©^2«5ftt*J«S 
BJW 1 ©1MB 1 d ^nfi 1 b 4 Tfr4« 3 b 4 C © 
¥113 b K±T«:a«S»jaS*aA:«1^ita3 a 4*>6 
<c«J. C©W»SB3a». M&SBld. lc©±T 
14B4mfctiE4&SJ:5K0JS3tt-C(,>a. *L» 

r . *r i mmt m 2 ©ft«®«s 4 <DMij<Dfflv&& 1 

d, 3atc-e^entcSattfSJ;^{c > MAB#9X4> 
Hz 7 5 9 * X & 4'©«fc*S*m*> 6 ft « Simi* 2 *SftW 0 
4fc£cfc<5iegi*tt. Sfc^H»ftt«jmfii4m2«3i«tt 
«S4©5R*©flHXIIiBl c. 3 a^n^nSM-r€.J: 
^{C|B]«©iimi*2j!)5|Bg§n'ri^„ 9\-Wl<D±.Tfo 

m2fiifti*ss ; &±T(casL,*^simi* 

miftv 5 9 i'X-^^Xft4©»«t1vfl4* : 'e)ftS. 
*»5B. «it«ISift«3R+Hr~«t+KH2 -cmE^KV- 
^+KV©iE^^^ - ;i'X^fti'©^#mEA^ 1 SH> 
»H»»W«SiSI2»tttt«fi4©lffl«:HiJia3n. 7' 
9Xv»£ffl©«**flttftf 5. 

[0 00 9 ] ST. ®imtiso*^i«ttSffi©rtgi5 

K«it«//^«##-f 7©SWX5r^ALoo. 
&. »l«MMWWilll2«iWl«i©IBI«:«ai5*> 
67 , 7Xv|64ffl©m^?:# t J&-r54. -?-n6©mfii4 
Sm^2 4©[ffl©SIB-rftto%SttaKF , 9SP«:«EI2 
(b) «cfl%-Jtl«t»©J:9i5cyB-tt«^5X-7G*«» 
41-5. C©^5XvB»l«a^»lflWlttJl1ii* 
2itP;iffi©«^la, lc. 3a©«4sim 
(*2i©«ll*ffiifi«*>^ft«*§BWl/. cne.a@4gi 
gf* 2 4 ?rrt!l4-r-S«t«ji88rt©SW©^X^{*{C& 

[0010] ucft^x. m\%®. % 1 ffitftttuffi© 

rtSP^A^n/c^XB. *©F«iSBrBfi^-ft^7Xv 
t»4tt0. i/ZXtONO, . N, . Ri^'O, ft4© 

^^BasasofiBii3-&6*i-c{bw«:fStt*tt« 



5 

S. 

2 0, - 0, + 1/20, 
NO + 0, - NO, +0, 

±K©fiftSB» i «*. simmKmmicmx^tifc 

NO, ©£tf»r*SNO*«NO, CCi*Mfc*H3*lSC 

SM/*wi&ra©*t*±&sfe©ttNO. ra>* 

**. -e©£fiS^«N0-C*S. NOBKJfcttJCStX* 
U>#<. ±j$©«t5K:N0, CCgEttTSiT 

£(cj:Qes(cMnHUGi'v«s. tit, mm&*®& 
(omuhmmmmsb, *©»«ca«tt©*flfcM»« 

» 3 ttT (,>•&©•?. #**©##*>»#& £©R*** 
B 4 £ ft < $Jt Ufc 7 5 X ^K»*ltm' 5 C £ a»T * 
5. 3 6Cc«WfflBrta©E!go©ffl{i. -o©M#§m 

ft. fc©=ffl#R«tt©*ftrH*ti*lKift£&-»Tfc 

ffl#t*«. *fc. #Hftfl©*lf§SB*£«a0Ufc»tt 

0T«ttii8©»**^-j- c t cc «t 9 w±mmzt%*2& 

«JlJ*Ali«©«ltt«ffi©l*i»«:il«ft*«j&tJ3l5a 

©W*i*fc©-c4)0, ismft©.x>f-:J->xa*§g - ca 

[00 11] *jM<Cff«*2XJtM*B4. 05RCF 
06«:J;r>!&iiTS. 04BJ&2flS6fB|©m?ii$SE ; &^ 
-T0-C&6. H5B«S«Ji©jEnB|-CHiPWfn«:^-f 30 
0, H6««S«Jt©«I»fffl*^Tt)©-C**. 81© 
«Stt. niW*©fl*l 1 b©rtflMKJB*iSHHBIB-Ctt 

w«?^a 1 1 a *«a«@aH-rai«fi*wr « 1 ©si 
utmB, rcfstfr&ftu HeK:fc«ori>r» ^© 

j^CCttft 1 ©*S©tt*ttK£iB 1 1 a©5fe«5*s««l/ 
Tl>£„ »2©**B. rctttfrDHSl 2 b©WMcB 
H#lWIHIirtt»tt£itfl 1 2 aiWUBUHll/rnt. 
SfcRlS 1 2 b ©ftfflKfcJfl#ffl«RM'Cttltt&SB 1 
2 c*«a»^ffily-Cl>S. C©«tt©tt*ftt^ei 2 c 

B-e©rtiT»©$2©s?*ft2 2©«Hcss4Lrc>s. 40 

ftte. MHKl 2 bOfH^XttUtaKtitt^l 2 aS 
0f*©rtilK^a0A:S«ffl^iSl2c{C*Jt>r. **l 
**i©«9£53«b. M*.I2*&%B1 2 a*6*©« 

o©35g 1 2 a *-r©rai»*n6©*s*e)jt«Ba© 
nwaai#»Ktto'ci>4. *©*:«>. Msi2b© 

mitmitcto^m&l 2a©»J:»)<>£i61 2 c© 

ftu rasfctfto-c^t. -€-©ji#jccBm2©me© 

tt««^12c#fi$raiSl/t*$»>. H»©AWC» 
»3©*«©««©£Sl 3ajW^LTl»S. *3© 50 
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6 

Bfitt. if $t©JftWtt3St§ 1 3 a «:-*©«WrS^ 
L. flfe#©tt*&bfcJWB82©R*{*2 2©rtflH{C 

B*m5©PWSBIt36 1 *0<tt*J:^iaiSn-Ct>S. 
*fc. ffSl©SSHft2 lRC«B2©9l«#2 2 4B3tr 
£j@ (0MIB1 1 ai 1 2 a. 1 2 c £ 1 3 a ) B*tl 

K. £&Mtt89B©EKi. B0d9mR©5BI^9 1/ 
©RSBBI»*<B«-5£«:fto-Cl»au SfeWftSSe© 
^fflsst-^r*4„ c^ur. H5©J:5«c£»© 
■tt©MaKO#&A3ti*. ft*. JUL W2. SO' 
£3©«ffiB. 7JUS-^A^^f>UXlP3fti*©^ll 

tm «*) -cffjfssn. »iac«i2©«*i* (2 1 

Rtf 2 2 ) lW7^-?"fe7 5 * WSi'lDSWWI 
5BS»-C*»J. *©-#©SHfKtt* 1 © 
W6RC8&3©*fi#S8K3ft. tt^©«-fKB»2© 

[0012] c©niB«©«srt«wcm«^»*# 

20, — o 3 + 1/20, 
NO + 0 3 - NO, +0, 

jjE©Rieaa*» 1 ©wsk:*a s h/cn 0, ©£$# 
-c&&no#no, tcmitumztizctiTn-r. a 
*$. *2 xnMBtneiii 1 **0ii©¥«SK©ii«ft*R 

fgftt{Cg*ftiLfcfc©-C*S^. ^7X-7f64©OTB 
miS0^2H»ifc«:ftjiL/-Cte'5. NO, KffcK 
BottttttflWT**. JfiWtWrBNO, KftMSCC 
o<,>Trsw§Uc#. o, 4bs^>co©co, ^©SMtia 

[00 13] 

>/<j> K-cswt©iiifc«a«a*ii3H-r4 
§a-c$>.2)©r. o, srK^toro, zmmLfst^m 

«S»*«#*ff5«B^NO.. SO, , COfti'41 
fbLTM^ • BHW©»#X«ffl*tf 9«Hftt©ftfl! 

[Hffi©©#ftSiHJ] 
[0 1 ] #HBj©ss 1 Htl0l©MffiH. 
[02] miHffif!l©Effi0o 
[S3] 02©lll-lll ViWSl. 

[04] «2HiKM©mia. 

[05] »2JISSW©iEM0. 
[06] 05©VI-VlttTffl0 o 
[07] S£*W©H4ta0. 
[0 8] 0 7©MP30. 



a. 1 c, 3a WW%m 

1 b PIS 

id mt 

2 mn& 

3b ft 
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11a. 12a. 12c. 13a 3&tf ttSSiS 

1 1 b ftB 
12b KiH 

2 1.22 



[an 



[03] 



2 f 2/ 




less 



3q 



-3a 



3o 



3o 



3a 
~4 




(6) 
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(5i)int.a. 5 mmjib* Frftmmgn fi tmmtmm 

B 0 1 D 53/74 

B 0 1 J 19/00 A 8822 - 4G 

19/08 Z 8822 - 4G 

C 0 1 B 13/11 A 
H0 5H 1/48 9014- 2G 
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